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INTRODUCTION
The eating habits of young people have
changed significantly over the last few
decades. Studies show that teenagers tend to have
less than desirable intake of fruits, vegetables, dairy
products and wholegrain products, with a higher
intake of soft drinks, sweets and fast food. As a
result, most teenagers fall short of achieving optimal
nutrient intake for healthy development1,2.
Obesity, hypertension and dyslipidaemia are
closely associated with cardiovascular disease3 and
the prevalence of these factors has increased in
DOI: http://dx.doi.org/10.7322/jhgd.106010
recent decades4. The Consumer Expenditure Survey
(CES) 2008–2009 of the IBGE/Brazillian’s Ministry
of Health showed that the prevalence of excess
weight between the ages of 10 and 19 years old in
Brazil was 21.7% in boys and 19.4% in girls. A total
of 5.9% of boys and 4% of girls were considered
obese5. For dyslipidaemia, the prevalence varied
between 24% and 33%6.
Simple anthropometric measurements such
as body mass index and waist circumference have
been used to investigate the association between
adiposity and cardiovascular risk factors in
adults7. Recently, studies in children and teenagers
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Abstract
Introduction: the eating habits of young people have changed significantly over the last few
decades. Teenagers tend to have less than desirable intake of fruits, vegetables, dairy products and
wholegrain products, and higher intake of foods high in saturated and trans fats, leading to increased
waist circumference and consequent increased risk of cardiovascular disease. Objective: to analyse
the relationship between dietary intake as predictor of and increased abdominal circumference in
teenagers. Methods: a cross-sectional study was conducted in a sample of 818 teenagers aged
between 10 and 14 years, of both genders, enrolled in state public schools in the metropolitan
region of Vitória, Espirito Santo, Brazil, from August 2012 to October 2013. Waist circumference
(WC) measurements were carried out in duplicate and the   arithmetic mean was calculated. The
dietary intake was identified from a simplified food questionnaire containing foods whose consumption
is high or that present excessive risk of coronary heart disease in teenagers. The statistical analysis
was done through Pearson’s chi-squared test. Results: a proportion of 55.9% of the sample had an
adequate food intake, 15.6% a high intake and 28.5% an excessive intake. Among teenagers who
had an adequate, high and excessive dietary intake, 5.6% (N = 46), 1.1% (N = 9) and 2.6%
(N = 21) had increased WC, respectively. The result of the chi-squared test indicated no association
between dietary intake as predictor of cardiovascular risk and WC, p-value = 0.576. Conclusion: there
was no association between dietary intake presenting cardiovascular risk and increased waist
circumference.
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seem to confirm the usefulness of waist
circumference as an appropriate indicator of
metabolic and cardiovascular risk8-10 as it has a
greater correlation with central adiposity, and is
therefore considered an important factor in the
evolution of cardiovascular disease11.
With regard to food consumption, there is
strong and consistent evidence that good nutrition
from birth brings great health benefits and the
potential to reduce the future risk of cardiovascular
disease12,13. Moreover, the ingestion of food with
high fat content (especially trans fat), cholesterol
and carbohydrates in childhood can increase the
risk of cardiovascular diseases manifested in
adulthood, which makes early diagnosis key14.
Research in relation to food consumption in
teenagers is growing15-19. For this, questionnaires
for evaluating what kind of food is consumed and
how often, reminders or surveys to assess dietary
intake are used. These questionnaires are aimed
at evaluating specific food types associated with
the risk of developing certain types of diseases15,16,20.
There is little evidence of a relationship
between increased waist circumference and eating
habits as predictor of cardiovascular risk. Thus, this
study aims to analyse the relationship between food
consumption as predictor of cardiovascular risk and
changes in waist circumference measurement in
teenagers.
METHODS
This is a cross-sectional study conducted in
a sample of 818 teenagers aged from 10 to 14 years,
of both genders, enrolled in the public elementary
schools of the metropolitan region of Grande Vitória,
Espirito Santo, Brazil, from August 2012 to October
2013. The study was approved by the Ethical
Committe of the Children’s Hospital Infantil Nossa
Senhora da Glória, protocol 41/2012.
The sample size calculation was performed
using the equation
n = z2
α
Np (1 – p)/e2 (N – 1) + z2
α
p (1 – p),
a considered error margin of 3%, a confidence level
of 95% and a prevalence of overweight of 20%5. The
number of students enrolled in the local public
school system in the required age group was 27,787
teenagers leading to the sample size calculation of
822 subjects.
Statistical analyses were performed using
SPSS software version 22 for Windows. We
performed Pearson’s chi-square test to check
associations between dietary intake presenting
cardiovascular risk and WC. Values   of p <0.05
were considered significant along with a 95%
confidence interval.
The public schools included in the study were
randomly selected in order to maintain the
distribution of the representative sample in the
seven different cities (Victoria, Serra, Cariacica,
Guarapari, Fundão, Viana and Vila Velha) that make
up the metropolitan area of Grande Victoria, Espirito
Santo, Brazil. The students were also selected
randomly from different classrooms in the selected
schools. A consent form was signed by the evaluated
teenagers and their parents or legal representatives.
Individuals with secondary obesity, acute or
chronic inflammatory diseases and who used
corticosteroids and/or anti-inflammatory medicines
were excluded due to their possible metabolic profile
bias and body fat distribution.
Dietary intake was assessed using the
simplified food questionnaire of Chiara and
Sichieri16, which is composed of foods that represent
a high or excessive risk of coronary heart disease:
steak or roast beef, hamburger, whole cheese,
French fries or chips, whole milk, cakes or pies,
biscuits, sausage, butter or margarine.
Each food group was assigned a specific score
associated with the frequency of consumption. To
estimate the cardiovascular risk of food
consumption, it was classified into appropriate (less
than or equal to 100), high (between 101 and 119
points) and excessive or atherogenic (equal to or
higher than 120 points).
Measurements of waist circumference were
carried out in duplicate and the   arithmetic mean
was calculated. In cases where the difference between
the two measures was greater than 1 cm, the
measurement was repeated. All investigators were
trained and standardized in the assessment of the
measures. WC was measured at the umbilical level
in millimetres with a tape measure at the end of a
normal expiration, with teenagers in an upright
position, with exposed abdomen, feet together and
arms relaxed at their sides. The cut-off point as an
indication of abdominal fat accumulation was proposed
by Freedman et al18. WC higher than or equal to the
90th percentile, according to age and sex.
RESULTS
It was observed that most of the sample
(55.9%; n = 457) presented adequate food
consumption (Table 1). The prevalence of increased
waist circumference was 9.3% (Table 2). Among
teens who have had an inadequate food intake,
3.7% had increased WC (Table 3). Thus, it can be
seen that there is no associations between dietary
intakeas predictor of cardiovascular risk and waist
circumference among the evaluated teenagers
(p = 0.576).
Table 1: Evaluation of cardiovascular risk of food
consumption in teenagers aged 10–14 years old
from public schools in Vitoria, Espirito Santo, Brazil
2012–2013
Frequency Percentage (%)
Adequate 457 55.9
High 128 15.6
Excessive 233 28.5
Total 818 100
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DISCUSSION
There is little evidence of a relationship
between increased waist circumference and eating
habits as predictor of cardiovascular risk. In this
study, we identified that 44.1% of the population
concerned were at cardiovascular risk due to food
consumption, and 28.5% consumed excessively.
Several studies have shown that inadequate food
consumption in teenagers is significant in terms of
Table 2: Waist circumference classification in
teenagers from public schools, 10–14 years old, in
Vitoria, Espirito Santo, Brazil 2012–2013
Frequency Percentage (%)
Increased 76 9.3
Normal 742 90.7
Total 818 100
Table 3: Association between dietary intake presenting cardiovascular risk and waist circumference
measurement in teenagers of 10–14 years old from public schools, in Vitória, Espirito Santo, Brazil from
2012 to 2013
                                 Waist circumference
Food consumption Increased Normal Total P
Adequate 46 (5.6%) 411 (50.2%) 457 (55.9%)
High 9 (1.1%) 119 (14.5%) 128 (15.6%)
Excessive 21 (2.6%) 212 (25.9%) 233 (28.5%) 0.576
Total 76 (9.3%) 742 (90.7%) 818 (100%)
changing factors related to increased cardiovascular
risk, such as overweight, low fibre intake and high
intake of carbohydrates and fats2,18. However, there
isn’t a well-established positive association between
consumption as predictor of cardiovascular risk and
changes in cardiovascular risk and changes in
cardiovascular risk factors, such as increased serum
cholesterol and changes in blood pressure levels2,21.
Some studies have developed streamlined
and targeted questionnaires to assess the
consumption of specific foods associated with risk
of chronic disease2,19,22,23.
Chiara and Sichieri15 developed a simplified
questionnaire to assess dietary intake associated
with cardiovascular risk in teenagers between 12
and 19 years old. The selected foods for the
simplified questionnaire were those that justified
the variance of serum cholesterol by up to 85%
and were important sources of total calories in the
diet and of more atherogenic potential fats such as
saturated and trans fats. Besides the convenience,
another advantage of the questionnaire was that it
had been used in the national population, making
it more reliable for application in this study.
The prevalence of increased waist
circumference in isolation was 9.3%, similar to that
identified by Francis et al1 in a sample of 1317
students. However, in a study conducted in Vitória,
Espirito Santo, Brazil, a 27.3% change in waist
circumference was evidenced in 400 children and
teenagers from 8 to 17 years old in public schools.
 In this study, the cut-off used for waist
circumference was the midpoint between the last
rib and the highest point of the iliac crest19.
Cavalcanti et al9 analysed 4,138 participants
and showed a lower prevalence of 6.0%.  In this
study, they used the smallest circumference
between the iliac crest and the ribcage as a
reference point for waist circumference. It is
possible that the discrepancy occurred due to
different ways of measuring waist circumference,
as well as social and economic differences among
the compared groups.
In a literature review conducted in 2011 by Lima et
al24, 42 national and international studies
were evaluated, in order to identify the
classifications and anatomical landmarks used in
the measurement of central obesity. Difficulties were
observed in comparing the results of the studies,
as many authors use both the terms “waist
circumference” (WC) and “umbilical waist
circumference” (UWC) interchangeably. Internatio-
nally, it can be seen that the term “WC” is most
widely used, but often this is used to refer to the
point at the level of the umbilicus.
The World Health Organization25 guides use
the term “waist circumference” (WC) as the
midpoint between the last rib and the upper border
of the iliac crest and the term “umbilical waist
circumference” (UWC) to refer to the point at the
level of the umbilicus.
With regard to the anatomical point used,
there is no consensus. Four measurement points
were identified: the midpoint between the last rib
and the iliac crest, the level of the umbilicus, the
narrowest point between the rib and the iliac crest,
and the largest circumference of the abdomen24. In
this study, the level of the umbilicus was chosen
due to its technical practicality. Thus, the lack of
standardization for worldwide use makes it difficult
to compare the results of different surveys.
The current literature shows that the
association between abdominal obesity and cardio-
vascular risk in adults is well established. However,
in children and teenagers, although it needs further
elucidation, some studies have shown a relationship
between increased WC and other cardiovascular risk
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factors such as overweight10,26, dyslipidaemia19 and
hypertension27.
Few studies have been developed with the
objective of linking food consumption to varying
WC. Cavalcanti et al9 studied the prevalence of
abdominal obesity and its association with eating
habits. In the analysis, WC was related to the
frequency (daily or occasional) of the intake of fruits,
vegetables and soft drinks. In this study, it was not
possible to establish a relationship between WC and
food consumption, because of the small group of food
studied and because the prevalence of abdominal
obesity was lower in those who occasionally
consumed soft drinks than in those who occasionally
consumed fruits and vegetables on a daily basis. In
our study, although a larger group of food was studied
but we could not find an association between
inadequate dietary intake and increased WC.
In Francis et al1 analysis, no relationship was
found between the consumption of fast foods and
sweetened beverages and increased WC. This may
be explained by a failure of the teenagers to report
eating unhealthy foods during the dietary survey. It
may also be related to the fact that information on
food habits only takes into account the frequency
of food consumption and not the size of the
portions. However, on interpreting the data, a strong
association was found between low consumption of
fruits and increased WC. Similarly, this study also
did not assess dietary intake by portions but by
food frequency. In addition, the questionnaire is also
likely to be subject to omissions and recall bias on
the part of the participants.
Another study whose results converge was
that of McNaughton et al2. In this, three food
questionnaires were applied. The first evaluated the
frequency of consumption, the second evaluatedthe
quality of the diet, and the third was based on food
intake recall for the previous 24 hours. According
to the data, three dietary patterns emerged. In none
of them was an association with WC found, in line
with the present study.
There are some limitations that may have
influenced the lack of a relationship between
abdominal obesity and inadequate dietary intake: no
evaluation of genetic factors associated, sedentary
time and level of physical activity, also the study design
may be influenced by memory bias and omission of
data by the subject under study design, which means
the study may be influenced by memory bias and the
omission of data by the subject under study. Available
evidence suggests that regular physical activity is
inversely associated with WC9,10. Indeed, this was
described in the study by Abreu et al16, in which active
boys were less likely to have abdominal obesity than
inactive boys. So this would be an important variable
to be associated with cardiovascular risk due to intake
of food and the measurement of WC.
Another important point is the sedentary
time, in which studies have shown that longer
exposure to sedentary behaviour (such as watching
television for more than 3h/day) is directly related
to increased cardiovascular risk10,28, and this is an
important element to be evaluated in conjunction
with the variables analysed in the study.
One cannot ignore the possible influence of
genetic factors in the distribution of body
fat. Fernandes et al29 concluded that excess
maternal weight, and both parents being
overweight, are familiar factors significantly
associated with the presence of abdominal obesity
in teenagers. This may indicate that even in children
who have adequate dietary intake, the
measurement of waist circumference may be
increased, as seen in the present study.
Another bias found was the assessment of
food consumption through a food frequency
questionnaire. This made it impossible to estimate
the amount of micronutrients, and the total calories,
since the portion size of the ingested food was not
evaluated. Moreover, its application was undermined
by its dependence on the cooperation, reliability
and memory of teenagers, which can lead to
misinformation and omissions on the part of the
participants.
There was no association between food intake
as predictor of cardiovascular risk and umbilical
waist circumference increase.
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Resumo
Introdução: os hábitos alimentares dos jovens mudaram significativamente ao longo das últimas
décadas.  Estes tendem a ter ingestão de frutas, legumes, laticínios, produtos integrais, menor que
a desejável, e maior ingestão de alimentos ricos em gorduras saturadas e trans, propiciando au-
mento da circunferência abdominal e consequente aumento de risco de doenças cardiovasculares.
Objetivo: analisar a relação entre o consumo alimentar de risco cardiovascular e o aumento da
cincunferência abdominal em adolescentes. Método: estudo transversal, realizado em amostra de
818 adolescentes de dez a 14 anos, de ambos os sexos, matriculados em escolas da rede pública
estadual da Região Metropolitana da Grande Vitória (ES), no período de agosto de 2012 a outubro
de 2013. A medida da circunferência abdominal (CA) foi realizada em duplicidade e feita média
aritmética e o consumo alimentar foi identificado a partir de questionário alimentar simplificado,
composto por alimentos cujo consumo elevado ou excessivo representa risco para doenças
coronarianas em adolescentes. Para a análise estatística, foi realizado o teste qui-quadrado de
Pearson. Resultados: 55,9% da amostra apresentou consumo alimentar adequado, 15,6% elevado
e 28,5% excessivo. Dentre os adolescentes que tiveram um consumo alimentar adequado, elevado
e excessivo, 5,6 % (N = 46), 1,1% (N = 9) e 2,6% (N = 21) apresentaram CA aumentada, respec-
tivamente. O resultado do teste qui-quadrado não indicou associação entre consumo alimentar de
risco cardiovascular e a CA, valor - p = 0,576. Conclusão: não houve associação entre o consumo
alimentar de risco cardiovascular e o aumento da cincunferência abdominal.
Palavaras-chave: doença cardiovascular, consumo alimentar, adolescente, circunferência abdomi-
nal.
